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(57)Abstract: 

PURPOSE: To obtain a resin composition, containing a cyclic olefin-based resin having a carboxylic 
acid derivative residue, a thermal cross-linking agent and a photocross-linking agent and excellent in 
heat and solvent resistances, low hygroscpicity, electrical insulating properties, adhesion and 
resolving properties. 

CONSTITUTION: This composition contains (A) a cyclic olefin-based resin having a carboxylic acid 
derivative residue, (B) a thermal cross-linking agent (preferably an aliphatic polyamine such as 
hexamethylenediamine) and/or a photocross- linking agent (e.g. an aromatic bisazide compound such 
as 4,4'-diazidochalcone) so as to provide preferably 1-30 pts.wt. component (B) based on 100 
pts.wt component (A). Furthermore, the component (A) is obtained by carrying out the ring opening 
polymerization of, e.g. 6-methyl-1 ,4,5,8-dimethano-1 ,2,3,4,4a,5,8,8a- octahydronaphthalene, then 
hydrogenating the resultant polymer, providing a cyclic olefin-based resin and subsequently reacting 
the prepared resin with maleic anhydride in the presence of a free radical former. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A cyclic olefin system resin composition containing cyclic olefin system resin which has 
carboxylic acid derivative type residue, and (B) heat cross linking agent and/or a photoinltiator cross 
linking reagent. 

[Claim 2](B) A heat bridge construction thing which changes by carrying out hot forming of the 
constituent according to claim 1 which contains a heat cross linking agent as an ingredient. 
[Claim 3](B) An optical bridge construction thing which constructs a bridge by the exposure of active 
light in the resin composition according to claim 1 which contains a photoinitiator cross linking 
reagent as an Ingredient. 

[Claim 4]An optical bridge construction heat-curing thing which constructs a bridge further by 
heating the optical bridge construction thing according to claim 3. 

[Claim 5]Cross-linking mold goods which fabricate the resin composition according to claim 1. 
[Claim 6]Bridge construction mold goods which construct a bridge in the cross-linking mold goods 
according to claim 5. 

[Claim 7]Electric insulation parts using a bridge construction thing, the hardened material according 
to claim 4, or the bridge construction mold goods according to claim 6 given in claims 2 thru/or 3. 



[Translation done.] 



http://www4.ipdl.inpitgojp/cgi-bin/tran.web.cgi„ejue?atw,u=http://www4.ipdl.inpitgojp... 2009/06/03 



JP.08-020692,A [DETAILED DESCRIPTION] 



1/11 i; 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **Hc9tc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the resin composition excellent in heat resistance, 
solvent resistance, low moisture absorption, electric insulation, adhesion, and definition, and its bridge 
construction thing. 
[0002] 

[Description of the Prior Art]The hydrogenation thing of the ring-opening-polymerization object of a 
these days and cyclic olefin system monomer, and the addition polymer of a cyclic olefin system 
monomer, Thermoplastic cyclic olefin system resin like the addition polymer of a cyclic olefin system 
monomer and ethylene, From excelling in the transparency, heat resistance, low water absorption 
property, chemical resistance, electric nature, a mechanical strength, etc., and excelling also in a 
moldability and dimensional stability, it is observed noting that use in various fields is possible. 
However, raising heat resistance, solvent resistance, and a mechanical strength further depending on 
a use is called for. From this, the method of improving heat resistance and solvent resistance is 
known sulfur bridge construction, organic peroxide bridge construction, electron beam bridge 
construction, and by carrying out radiation-induced crosslinking in thermoplastic cyclic olefin resin 
which is already a copolymer of a cyclic olefin system monomer and ethylene (JP,62-34924,A). 
However, as for such thermoplastic cyclic olefin system resin, there was a problem in the solvent 
resistance in the portion which required stress like other amorphous nature resin, and there was a 
problem that the crack by a solvent, etc. could not necessarily be prevented according to bridge 
construction. Since cyclic olefin system resin has said the characteristic, it has attracted attention 
also as an insulating material. As an example which gave photosensitivity to this cyclic olefin system 
resin, and improved usefulness more, The example which blended aromatic system screw azide 
compounds (EP No. 140319 gazette etc.) and also the photopolymerization initiator, the sensitizer, 
the copolymerization monomer, etc. with the ring-openlng--polymerization object of the norbornene 
derivative which is a kind of cyclic olefin system resin as a sensitizing agent is known (JP,61-23618,A 
etc.). However, since the ring-opening-polymerization object of these norbornene derivatives had 
many unsaturated bonds in intramolecular intrinsically, It had the problem that neither anti-oxidation 
degradation nature nor heat resistance was enough. 

[0003]On the other hand, although polyimide system resin is used as an interlayer insulation film or a 
protective film of electronic parts, these have a dielectric constant, insufficient absorptivity, etc. and 
cannot necessarily be satisfied as the insulator layer for high frequency circuits, or a protective film 
of electronic parts. 
[0004] 

[Problem(s) to be Solved by the Invention]If the cyclic olefin resin which has carboxylic acid 
derivative residue is used as a result of inquiring wholeheartedly so that this invention persons may 
get the insulating material which is a basis of this conventional technology and has high anti-oxidation 
degradation nature and heat resistance. It finds out that the insulating material excellent in anti- 
oxidation degradation nature or heat resistance is obtained, without spoiling high heat resistance, low 
moisture absorption, and an electrical insulating characteristic, and came to complete this invention. 
[0005] 

[Means for Solving the ProblemjCyclic olefin system resin which has (A) carboxylic acid derivative 
type residue in this way according to this invention, (B) A cyclic olefin system resin composition 
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containing a heat cross linking agent and/or a pliotoinitiator cross linking reagent, Electric insulation 
parts using crossHinking mold goods which fabricate a heat bridge construction thing which 
constructs a bridge by heat or light in these or an optical bridge construction thing, an optical bridge 
construction heat-curing thing which heats this optical bridge construction thing further, and said 
resin composition and said bridge construction thing, a hardened material, or bridge construction mold 
goods are provided. 

C0006]Below, this invention is explained in detail. 

(A) With carboxylic acid derivative type residue said by cyclic-olefin-resin this invention which has 
carboxylic acid derivative type residue. That (henceforth acid anhydride residue) etc. in which a 
carboxyl group, an ester group, and a carboxyl group between intramolecular or a molecule 
specifically carried out dehydration condensation are illustrated, and an ester group, acid anhydride 
residue, etc. are desirable examples especially. Cyclic olefin resin (it may only be hereafter called 
resin (A)) which has the carboxylic acid derivative type residue used in this invention is cyclic olefin 
resin which has the above carboxylic acid derivative type residue in an inside of a chain, a side chain, 
or an end piece. A number average molecular weight in a GPC analytical value which uses 
cyclohexane as a solvent especially, 5000, 200,000, a minimum is 8000, and a maximum is 100,000 
preferably, and a rate of carboxylic acid derivative type residue, being based on the total number of 
monomeric units in polymer — a minimum — 0.1-mol% — cyclic olefin system resin which is 30-mol% 
preferably is preferably preferred for 1-mol 96 and a maximum 100-mol%. 

[0007]A method of manufacturing cyclic olefin resin which has the carboxylic acid derivative type 
residue used in this invention. (1) How to hydrogenate random addition copolymerization and a ring- 
opening-polymerization object of a cyclic olefin monomer and an olefin content carboxylic acid 
derivative, (2) Publicly known grafting reaction methods etc. to which a hydrogenation thing of a 
cyclic olefin polymer and a compound which has carboxylic acid derivative type residue are made to 
react under radical generator existence, such as peroxide, such as a solution technique and 
scorification. are illustrated. 

[0008]A cyclic olefin monomer used as a raw material of a polymer used by a method of (1), JP,3- 
14882,A, JP.3-122137,A, JP.2-227424.A. Are publicly known by JP.2-276842,A etc. For example, 
norbornene, its alkyl. alkylidene, an aromatic substitution derivative and these substitution, or halogen 
of an unsubstituted olefin, They are mentioned by polar group substitution products, such as a 
hydroxyl group, an ester group, an alkoxy group, a cyano group, an amide group, an imido group, and a 
silyl group, and specifically, 2-norbornene, 5-methyl-2-norbornene, 5.5-dimethyl- 2-norbornene, 5- 
ethyl"-2-norbornene, 5-butyl-2-norbornene, 5-ethylidene-2-norbornene, 5-carbomethoxy-2- 
norbornene, 5-cyano 2-norbornene, 5-methyt-5-carbomethoxy-2-norbornene, 5-phenyl-2- 
norbornene. 5-phenyl-5-methyl-2-norbornene etc.; A dicyclopentadiene, a 2,3- 
dihydrodicyclopentadiene. the 1 .4:5,8-dimethano- 1, 2, 3, 4, 4a, 5. and 8. 8a-2,3-cyclopentadieno 
naphthalene. 6-ethyl-1.4:5.8-dimethano- 1,4,4a.5.6, 7,8.8a-octahydronaphthalene, 1,4: 5,10: 6.9- 
trimethano 1.2,3,4.4 a,5.5 a,6.9.9 a,10.10a-dodecahydro-2.3-cyclopentadieno anthracene etc.; An 
addition of a cyclopentadiene, tetrahydro indene, etc., the same derivative and substitution product 
as the above. For example, a 1.4-methano-1,4,4 a.4 b,5,8,8 a,9a-octahydro fluorene. 5.8-methano- 
1,2,3,4.4 a,5,8,8a-octahydro 2,3-cyclopentadieno naphthalene, etc. are illustrated. 
[0009]As an example of an olefin content carboxylic acid derivative used by a method of (1), Acrylic 
acid, methacrylic acid, maleic acid, boletic acid, itaconic acid. Citraconic acid, tetrahydrophtal acid, 
methyl tetrahydrophtal acid, Endo-cis bicyclo[2.2,1]hept 5-ene- 2,3-dicarboxylic acid. Unsaturation 
carvone acids, such as methyl-endo-cis bicyclo[2.2,1]hept 5-ene- 2.3-dicarboxylic acid; Methyl 
acrylate, Acrylic ester, such as ethyl acrylate; Methyl methacrylate, Methacrylic acid ester, such as 
ethyl methacrylate; Dimethyl maleate, Dicarboxylic acid diester;5-carbomethoxy-2-norbornene, such 
as boletic acid dimethyl, itaconic acid diethyl, and citraconic acid dimethyl, 5-methyl-5- 
carbomethoxy-2-norbornene, tetrahydrophtal acid dimethyl, Methyl tetrahydrophtal acid diethyl, 
endo-cis bicyclo[2,2,1]hept 5-ene- 2,3-dimethyl dicarboxylate, Annular unsaturated carboxylic acid 
ester, such as methyl-endo-cis bicycloC2,2,1]hept 5-ene- 2,3-dimethyl dicarboxylate; A maleic 
anhydride, Itaconic acid anhydride, anhydrous citraconic acid, anhydrous tetrahydrophtal acid, 
anhydrous methyl tetrahydrophtal acid, Unsaturation group content anhydrides, such as an endo-cis 
bicyclo[2,2.1]hept 5-ene- 2.3-dicarboxylic anhydride, the methyl-endo-cis bicyclo[2.2,1]hept 5-ene- 
2. and 3-dicarboxylic anhydride, etc, are illustrated 
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[0010]In a method of (1). an unsaturated monomer other than a cyclic olefin monomer or an olefin 
content monomer can be added if needed, and a polymer can also be obtained, as the unsaturated 
monomer used at this time — ethylene — other. For example, propylene, 1-butene, a 3-methyl-1- 
butene, 1-pentene, 3-methyl-1-pentene, 4-methyl-1-pentene, 1-hexene, 1-octene, 1-decene, 1- 
dodecen, 1-i:etra decene, 1-hexa decene, Alpha olefins, such as Hcosene; Cyclopentene, a 
cyclohexene. 3,4-dimethylcyGlopentene, 3-methylcyclohexene, a 2-(2-methylbutyl)-1-cyclohexene, 
Cycloolefin and styrene;1,4-hexadiene without bridge construction of styrene, alpha-methylstyrene, 
and 3a,5,6,7a-tetrahydro 4,7-methano-imndene etc., 1 ,6-octadien, 2-methyl-1 ,5-hexadiene, the 6- 
methyh 1, 5-heptadiene, 7-methyl-1 ,6-octadien, cyclohexadiene, a dicyclopentadiene, Methyl 
tetrahydro indene, 5-vinyl norbornene, 5-ethylidene-2-norbornene, 5-methylene'-2-norbornene, 5- 
isopropylidene-2-norbornene, 6-chloromethyl 5-isopropenyl-2-norbornene, divinylbenzene. 
Noncoriiugated diene;2.3-diisopropylidene- 5-norbornene like 1,5-hexadiene and norbornadiene, The 
trien like 2-ethylidene-3-isopropylidene-5-norbornene, 2"propenyl-2,5-norbornadiene, 1,3,5- 
octatrien, and 1 ,4,9-decatrien is illustrated. 

[001 1]A cyclic olefin polymer used by a method of the above (2), ** A hydrogenation thing of a ring- 
opening-polymerization object of cyclic olefin obtained by titanium or a publicly known method of 
polymerizing under tungsten compound catalyst existence, ** An addition polymer of a cyclic olefin 
monomer and unsaturated monomers, such as ethylene, which are obtained by a publicly known 
polymerization method under a transition metal compound / aluminium compound catalyst existence, 
** They are one or more kinds of polymers chosen from addition polymers etc. of cyclic olefin 
obtained by hydrogenation thing of this addition polymer and ** transition metal compound / 
aluminium compound catalyst, or a publicly known addition condensation method under palladium 
compound catalyst existence. A cyclic olefin monomer and an olefin content monomer used as these 
raw materials, and an unsaturated monomer are the same as that of what is used in a method of the 
above (1). 

[0012]In this invention, unless it can use as resin (A) combining several different resin, such as a 
process and a substituent, and the purpose of this invention is spoiled, cyclic olefin resin which does 
not have carboxylic acid derivative type residue can also be mixed. What has functional groups, such 
as what does not have a substituent, a hydroxyl group, an organic silicon group, and an epoxy group, 
as cyclic olefin resin which does not have carboxylic acid derivative type residue is illustrated. In this 
invention, various additive agents, such as sprays-for-preventing-static-electricity [, such as heat 
deterioration inhibitor; amine systems, such as antiaging agent; phenol systems, such as a phenol 
system and the Lynn system, ];, may be added to a resin composition by request, In addition, other 
resin, rubber, a filler, etc. can also be mixed and used in the range which does not spoil the purpose 
of this invention. 

[0013]In this invention, in order to make such resin (A) construct a bridge, a heat cross linking agent 
and a photoinitiator cross linking reagent (both may be hereafter called cross linking agent 
collectively) are used. When a photoinitiator cross linking reagent is used, pattern processing by 
optical lithography art becomes possible. As long as the purpose is attained, both may be mixed and 
used for a cross linking agent, using either one of a heat cross linking agent or a photoinitiator cross 
linking reagent. 

[0014](B) A heat cross linking agent used in cross linking agent ** heat cross linking agent this 
invention, If the capability is demonstrated with heating and it is generally used as a thermosetting 
agent, are not limited, but. For example, hexamethylenediamine, diamlnocyclohexane, 3 (4), 8(9)-bis 
(aminomethyl)tricyclo [5.2.1.0] Deccan, Aliphatic polyamine;4,4 -diaminodiphenyl ether, such as 
TORIECHI rente truck amine and 1 ,3-(diaminomethyl) cyclohexane, 4,4'-diaminodiphenylmethane, 
alpha, and alpha -bis(4-aminophenyl)-1,3-diisopropylbenzene, alpha and alpha'-bis(4-aminophenyl)- 

I , 4-diisopropylbenzene. Aromatic polyamine;4. such as diaminodiphenyl sulfone and a 
phenylenediamine, 4'-diazido CULCON, 2,6-bis(4 -azide benzaDcyclohexanone, 2,6-bis(4'-azide 
benzal)4-methylcyclohexanone, Screw azides, such as 4,4'-diazide diphenyl sulfone, 4,4'-diazide 
diphenylmethane, and a 2,2'-diazido stilbene; Nylon 6, Nylon 66, Nylon 610, Polyamide, such as Nylon 

II, Nylon 612, Nylon 12, Nylon 46, N-methoxymethylated polyamide. polyhexamethylene diamine 
terephthalamide, and polyhexamethyleneisophthalamide, is mentioned. These may also use a kind as 
two or more sorts of mixtures. Also in these, aliphatic series system polyamine, aromatic system 
polyamine, and screw azide are [ that It is easy to make it distribute uniformly ] preferred. It is also 
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possible to blend a heat bridge construction auxiliary agent if needed, and to raise efficiency of 
crosslinking reaction. 

[001 5] Loadings of a heat cross linking agent make crosslinking reaction perform efficiently, although 
there is no restriction in particular, And from a field etc. of measuring a physical-properties 
improvement of a bridge construction thing obtained, and economical efficiency, to cyclic olefin 
system resin 100 weight section, a minimum is one weight section preferably 0.1 weight sections, and 
a maximum is preferably used in the range of 20 weight sections 30 weight sections. Since the 
characteristics, such as the electrical property of resin which constructed the bridge when bridge 
construction did not take place easily when there was too little quantity of a heat cross linking agent, 
sufficient solvent resistance and heat resistance could not be obtained and it was too large, a water 
resisting property, and moisture resistance, fall, it is not desirable. 
[001 6] As a heat bridge construction auxiliary agent, tertiary amine, such as pyridine, 
benzyldimethylamine, triethanolamine, and triethylamine, is illustrated, and bridge construction speed 
is adjusted, or it is added in order to improve efficiency of crosslinking reaction further. Although 
loadings of a heat bridge construction auxiliary agent do not have restriction in particular, to cyclic 
olefin system resin 100 weight section, a minimum is one weight section preferably 0.1 weight 
sections, and a maximum is preferably used in the range of 20 weight sections 30 weight sections. 
[0017]** A photoinitiator cross linking reagent used in photoinitiator cross linking reagent this 
invention. By the exposure of active light, such as ultraviolet rays, such as g line, h line, and i line, a 
far ultraviolet ray. x line, and an electron beam. It reacts to this cyclic olefin resin, especially if it is a 
substance which generates a bridged compound, it is not limited, but an aromatic system screw azide 
compound, an optical diamine generating agent, a photo-oxide generating agent, etc. are mentioned, 
for example. 

[0018](i) As an example of an aromatic system screw azide compound aromatic system screw azide 
compound. 4,4'-diazido CULCON, 2,6-bis(4'-azide benzaDcyclohexanone, 2.6-bis(4 -azide benzal)4- 
methylcyclohexanone, 4.4'-diazide diphenyl sulfone, 4.4'-diazido benzophenone, 4.4'-diazide diphenyl, 
2,2 -diazido stilbene. 4,4'-diazido 3,3'-dimethyldi phenyl. 2,7-diazido fluorene, 4. and 4 -diazide 
diphenylmethane etc. are mentioned as an example of representation. These can be used even if it 
also combines two or more sorts of kinds. 

[001 9](ii) As an example of an optical diamine generating agent light diamine generating agent, o-nitro 
benzyloxy carbonyl KABAMETO of aromatic polyamine or aliphatic polyamine, They are illustrated by 
2,6-dinitro benzyloxy carbonyl KABAMETO or alpha, and alpha-dimethyl- 3,5-dimethoxy benzyloxy 
carbonyl KABAMETO object etc.. and specifically. Hexamethylenediamine, diaminocyclohexane. and 3 
(4)8(9)-bis(aminomethyl)tricyclo [5.2.1.0^' ®] Deccan, Aliphatic polyamine, such as TORIECHI rente 
truck amine and 1,3-(diaminomethyl) cyclohexane. 4,4'-diaminodiphenyl ether, 4,4'- 
diaminodiphenylmethane. alpha and alpha -bis(4-aminophenyl)-1,3-diisopropylbenzene, alpha and 
alpha'-bis(4-aminophenyl)-1,4-diisopropylbenzene. An o-nitro benzyloxy carbonyl KABAMETO [ of 
aromatic polyamine, such as a phenylenediamine, ], 2,6-dinitro benzyloxy carbonyl KABAMETO or 
alpha, and alpha-dimethyl- 3.5-dimethoxy benzyloxy carbonyl KABAMETO object is mentioned. These 
can be used even if it also combines two or more sorts of kinds. 

[0020]An addition of these photoinitiator cross linking reagents makes a reaction with cyclic olefin 
resin perform efficiently, although there is no restriction in particular. From fields, such as not spoiling 
the physical properties of bridge construction resin obtained by maintaining a developing 
characteristic good, and economical efficiency, to cyclic olefin system resin 100 weight section, a 
minimum is one weight section preferably 0.1 weight sections, and a maximum is preferably used in 
the range of 20 weight sections 30 weight sections. If a reaction with cyclic olefin resin will not occur 
easily if there are too few additions of a photoinitiator cross linking reagent, sufficient sensitivity and 
contrast cannot be acquired and it is too large, since the characteristics, such as the electrical 
property of a resin part which constructed the bridge, a water resisting property, and moisture 
resistance, fall, it is not desirable. 

[0021 ]In this invention, when a photoinitiator cross linking reagent is used, according to a request, 
optimum dose of sensitizers, preservation stabilizer, etc. can be added. As an example of a sensitizer, 
benzophenone. anthraquinone, 1 ,2-naphthoquinone, 1.4-naphthoquinone. benzanthrone, p,p- 
tetramethyldiaminobenzophenone. Carbonyl compounds, such as chloranil. nitrobenzene, p- 
dinitrobenzene. Aromatic hydrocarbon, such as nitro compounds, such as 2-nitrofluorene, anthracene. 
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and a chrysene, Although nitrogen compounds, such as sulfur compounds, such as diphenyldisulfide, a 
nitroaniline, a 2-chloro-4-nitroanlline. 5-nitro 2-toluldine, and tetracyanoethylene, etc. can be 
mentioned, it is not limited to these. As an example of preservation stabilizer, hydroquinone, methoxy 
phenol, Hydroxy aromatic compounds, such as p-t-butylcatechol and 2,6-di-t-butyl-p-cresol, 
Amines, such as quinone, such as benzoquinone and p-torr quinone, and phenyl-alpha-naphthylamine, 
Although sulfur compounds, such as 4,4'-thiobis (6-t-butyl-3-methyl phenol) and 2.2 -Thiobis (4- 
methyl-6H:"butylphenol), can be raised, it is not limited to these. 

[0022]When using an aromatic system screw azide compound as a photoinitiator cross linking 
reagent, it is possible to add an olefin nature compound as an optical bridge construction auxiliary 
agent, and to Improve definition and pattern shape further depending on combination. As such an 
olefin nature compound, for example 1 ,4-hexadlene. 1 ,6-octadien, 2-methyl-1 ,5-hexadiene, the 6- 
methyl- 1, 5-heptadiene, 7-methyl-1 ,6-octadien, cyclohexadiene, a dicyclopentadiene. Methyl 
tetrahydro indene, 5-vinyl norbornene, 5-ethylidene-2-norbornene, 5-methylene-2-norbornene, 5- 
isopropylidene-2-norbornene, 6-chloromethyl 5Hsopropenyl-2-norbornene, divinylbenzene, 
Diene;2,3-diisopropylidene- 5-norbornene, such as 1 ,5-hexadiene. norbornadiene, cyclo-octadiene, 
and 3-vinylcyclohexene, 2-ethylidene-3Hsopropylidene-5-norbornene, 2-propenyl-2,5-NORUBONA 
diene, 1,3,5-octatrien, 1 ,4,9-'decatrien, a myrcene, and the trien like 1,5,9-cyclododecatriene; allyl 
system bridge construction auxiliary agent [, such as diallyl phthalate, triaryl cyanurate, and triallyl 
isocyanurate, ]; etc. are illustrated These may also use a kind as two or more sorts of mixtures. 
[0023]Loadings of an optical bridge construction auxiliary agent make crosslinking reaction assist 
efficiently, although there is no restriction in particular, And from a field etc. of measuring a physical- 
properties improvement of a bridge construction thing obtained, and economical efficiency, to cyclic 
olefin system resin 100 weight section, a minimum is one weight section preferably 0.1 weight 
sections, and a maximum is preferably used in the range of 20 weight sections 30 weight sections. 
[0024]A resin composition of this invention contains additive agents, such as a bridge construction 
auxiliary agent and a sensitizer. [ resin (A), a cross linking agent (B). and if needed ] which were 
mentioned above. A method of obtaining such a resin composition is not restricted especially unless a 
function of each ingredient is lost, but. For example, after making a resin solution made to dissolve 
resin (A) in a solvent dissolve, mix and distribute a cross linking agent (B) and an additive agent, a 
method of removing a solvent, a method of mixing and distributing a cross linking agent (B) and an 
additive agent, after resin (A) has fused, etc. are. However, when carrying out melting of the resin and 
adding a heat cross linking agent, melting, mixing, and distribution must be able to be performed at 
temperature from which crosslinking reaction does not occur. For this reason, this method may be 
unable to be used depending on combination. Also in a method of adding to a resin solution, when 
heating in order to remove a solvent, it is necessary to carry out temperature setting so that bridge 
construction may not take place. 

[0025]A resin composition of this invention is used applying to a substrate usually needed by solution 
states dissolved in a solvent. As a solvent, especially if this resin composition is dissolved, it is not 
limited, but toluene, xylene, ethylbenzene, trimethyl benzene, chlorobenzene, a decalin. cyclohexane. a 
tetralin, a methylcyclohexane, etc. can be used, for example. As a method of fabricating a solution of 
a resin composition of this invention. The roll coat method, the curtain coat method, etc. besides a 
dipping method which a substrate is impregnated with, dries a solution and removes a solvent, casting 
method which casts a solution into a smooth side and removes a solvent, and a spin coat method 
which carries out centrifugal molding of the solution, dries, and removes a solvent are mentioned. 
Temperature which removes a solvent is performed at temperature from which bridge construction 
does not arise. 

[0026]In a resin composition of this invention, when using a heat cross linking agent as a (B) 
ingredient, after using a resin composition as a solution with said solvent, the cast Is carried out. and 
it is used, considering it as a film or fusing at temperature whose temperature or bridge construction 
speed which does not construct a bridge is slow enough, moreover — as the substrate In a case of 
impregnating a substrate with a resin solution — cross state substrate [, such as glass fabrics, 
aramid (trade name) crossing, a polyester cloth, and nylon crossing, ]; — these same mat state 
substrate; nonwoven things of construction material, kraft, linters paper, etc. are illustrated. 
[0027]Heatlng bridge construction of the cyclic-olefin-resin constituent of this invention is carried 
out. and a heat bridge construction thing of this invention is fabricated. Although optimal conditions 
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of heating change with kinds of heat cross linking agent, as a temperature. 30 ** of minimums are 100 
** preferably, and 400 ** of maximums are 350 ** preferably. Although a minimum is 10 minutes 
preferably several seconds as time and a maximum will be about 5 hours preferably on the 1st, it is 
not limited to in particular this. When using this resin composition for a solvent, dissolving, what has a 
solvent [ be / the same as that of the above-mentioned / it ] which heats a solvent after dry 
removal, and should just perform crosslinking reaction, and is used here is illustrated. 
[0028]Water absorption of a heat bridge construction thing of this invention mentioned above is 
usually low water absorption property at 0.1% or less, and insulation resistance excels [ dielectric 
dissipation factor / 10 - 10 omega/cm, and whose dielectric constant of 1 MHz are 2.3-3.0, and 
1 MHz ] in 0.0001-0.01. and an electrical property. It excels also in heat resistance or crack 
resistance, and also excels in adhesion with inorganic materials, such as silicon, or metal. A heat 
bridge construction thing of this this invention can be used as bridge construction mold goods, such 
as a laminate sheet and an interlayer insulation film. A laminate sheet accumulates said prepreg and a 
sheet, carries out compression molding under heating, and is obtained by performing weld of bridge 
construction and each class. Compression molding is usually carried out under application of pressure 
about 30 - 80 Kgf/cm^. A laminate sheet can be used also as the circuit board by [ its ] being able to 
use, even if independent, but laminating a dielectric layer for wiring, etc. An interlayer insulation film 
Is obtained by constructing a bridge under heating of said sheet. Although a multilayer may be [ but / 
much more ] sufficient as a sheet, thickness of an Interlayer insulation film is set up so that it may 
usually be set to 50 micrometers or less. 

[0029] A constituent which contains a photoinitiator cross linking reagent as a (B) ingredient in this 
invention can be used as a photosensitive resin composition. That is, after making this into a solution 
with said solvent, applying, drying and prebaking on a substrate made into the purpose, irradiating a 
spreading side through a mask and performing postbake if needed, a desired pattern can be created 
by performing development and rinse. This is heated further, can be made to be able to construct a 
bridge and heat resistance and solvent resistance can be improved further. It can use under the 
condition that it is called these optical bridge construction things, a heat bridge construction thing, 
heat-resistant resist, and a low-water-absorption-property protective film. It can also use as an 
interlayer insulation film by making metallic wiring form by plating, weld slag, etc. on a film which 
carried out bridge construction shaping. What is necessary is just to repeat the same operation, in 
order to obtain a multilayered insulator layer. Thus, obtained bridge construction things are a lower 
dielectric constant and low water absorption property as compared with polyimide, and are excellent 
as an interlayer insulation film of a high frequency circuit or a protective film of electronic parts. 
[0030]It is obtained by heating further an optical bridge construction heat-curing thing of this 
invention in an optical bridge construction thing of this invention mentioned above, and this hardened 
material can be used as bridge construction mold goods, such as electric insulation parts, such as an 
insulator layer between thin film layers, and a low-water-absorption-property protective film, and 
heat-resistant resist. The active light used here should just be a beam of light which activates a 
photoinitiator cross linking reagent (B) contained in a resin composition of this invention, and 
ultraviolet rays, such as g line, h line, and i line, a far ultraviolet ray. X-rays, an electron beam, etc. 
are mentioned as an example. An optical bridge construction heat-curing thing of this invention is 
obtained by heating further a pattern formed by an above-mentioned method etc. Heat resistance 
can be further raised by heating. Although optimal conditions at the time of performing a heating cure 
change also with kinds and combination of resin (A), a photoinitiator cross linking reagent (B), and an 
additive agent, 350 ** of maximums of temperature are 400 *♦ usually 300 ** still more preferably 
preferably, and 50 ** of minimums are 30 ** usually 100 ** still more preferably preferably, cooking 
time — a maximum — usually — preferably, it is 10 hours still more preferably, and a minimum in 
particular will not usually be limited to this on the 1st on the 3rd, although it is 10 minutes still more 
preferably preferably several seconds for 5 minutes. 

[0031]Water absorption of an optical bridge construction thing of this invention and an optical bridge 
construction heat-curing thing which were mentioned above is usually 0.1% or less and low water 
absorption property. Insulation resistance excels [ dielectric dissipation factor / 10 - 10 
omega/cm. and whose dielectric constant of 1 MHz are 2.3-3.0, and 1 MHz ] in 0.0001-0.01, and an 
electrical property. It excels also in heat resistance or crack resistance, and also excels In adhesion 
with inorganic materials, such as silicon, or metal. 
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[0032]CrossHinking mold goods of this invention come to fabricate a resin composition of this 
invention, bridge construction mold goods of this invention produced by constructing a bridge by heat 
or light can be used for prepreg, a sheet, etc., and they can use this as a material of a laminate sheet, 
a layer middle plate, and an interlayer insulation film. Prepreg is obtained by impregnating a substrate 
with a resin solution by a dipping method etc., and it is usually fabricated so that It may become a 
thickness of about 50-500 micrometers. Thickness of a sheet formed with casting method is usually 
10 micrometers - about 1 mm. 
[0033] 

[Effect of the Invention]In this way. according to this invention, the cross-linking resin composition 
excellent in heat resistance, solvent resistance, low moisture absorption, electric insulation, and 
adhesion is obtained, and the insulator layer between thin film layers, a low-water-absorption- 
property protective film, heat-resistant resist, etc. are obtained by making this constituent construct 
a bridge with light or heating. 
[0034] 

[Example]Although a reference example, an example, and a comparative example are given and 
explained about this invention below, this invention is not limited to this. Insulation resistance, a 
dielectric constant, a dielectric dissipation factor, and water absorption were measured by JISK 6911. 
The xylene solution of the cyclic olefin system resin which has a carboxylic acid derivative as a 
functional group about solvent resistance, It evaluated by dipping in a solvent what applied with the 
spin coat method so that it might become about 10-20 micrometers of thickness on a silicon wafer, 
and performed crosslinking reaction for this coated article at 250 ** for 3 hours. The content of 
carboxylic acid derivative type residue was measured in ^H-NMR. 

[0035]Cyclic olefin system resin which carried out ring opening polymerization of the reference 
example-16-methyl-1,4,5,8-dimethano- 1. 2, 3, 4. 4a, 5, and 8 and the 8a-octahydronaphthalene 
(henceforth MTD). hydrogenated them, and obtained them by the publicly known method [glass 
transition temperature of 142 about 100% of a hydrogenation rate: Number average molecular 
weight about 28,000(polystyrene conversion)] By mixing 50 weight sections, maleic anhydride 5 
weight section, and the amount part of 2,5-dimethyl- 2,5-di-tert-butyl peroxide-3-hexyne duplexs. 
and carrying out melt kneading at 260 ** using a twin screw extruder with the 30-mm venting device 
in diameter, 51 copies of maleic anhydride denaturation cyclic olefin system resin a was obtained. 
[The glass transition temperature of 154 **, the number average molecular weight 26.000 [ about ] 
(polystyrene conversion)] .The acid anhydride group content of the obtained denaturation polymer 
was 7.2-mol% on the basis of the total monomeric unit of polymer. 

[0036] Cyclic olefin system resin 50 weight section and maleic anhydride 3 weight section which were 
used in reference example-2 reference-example-1, After mixing JIKUMIRU peroxide 0.8 weight 
section in the cyclohexane 120 weight section and performing 150 ** and a 3-hour reaction in 
autoclave, the resultant solution was poured out into acetone of 240 weight sections, and was 
solidified. Vacuum drying of the solidified maleic anhydride denaturation polymer was carried out at 
100 ** for 5 hours, and 50 copies of maleic anhydride denaturation cyclic olefin system resin b was 
obtained. [The glass transition temperature of 154 **, the number average molecular weight 27,000 
[ about ] (polystyrene conversion)] .The acid anhydride group content of the obtained denaturation 
polymer was 5.0-mol% on the basis of the total monomeric unit of polymer. 

[0037]reference example-3 — the random addition copolymer (50% of an ethylene presentation) of 
the ethylene and MTD which were manufactured in accordance with the publicly known method 
Except using the glass transition temperature of 141 **. and the number average molecular weight 
30,000 (polystyrene conversion) as raw resin, it carried out like the reference example 1 and the 
maleic anhydride denaturation cyclic olefin system resin c was obtained. [The glass transition 
temperature of 1 40 **, the number average molecular weight 28,000 (polystyrene conversion)] .The 
acid anhydride content of the obtained denaturation polymer was 8.1-mol% on the basis of the total 
number of MTD skeletons of polymer. 

[0038]The hydrogenation thing of the copolymer which obtained it by reference example-4 
reference-example-2 by carrying out ring opening polymerization of the mixed monomer 
(MTD/DCP=70 / 30 mole ratios) of MTD and a dicyclopentadiene (henceforth DCP) Except using 
[the glass transition temperature of 133 **. about 100% of a hydrogenation rate, and the number 
average molecular weight 27,000 (polystyrene conversion)] as raw resin, it carried out similarly and 
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the maleic anhydride denaturation cyclic olefin system resin d was obtained. [The glass transition 
temperature of 135 **. the number average molecular weight 26,000 (polystyrene conversion)] The 
acid anhydride group content of the obtained denaturation polymer was 4.5-mol% on the basis of the 
total monomeric unit of polymer. 

[0039]The copolymer which obtained it by carrying out ring breakage copolymerization of the mixed 
monomer (90/10 mole ratios) of reference example 5MTD, and 4, 4, 0. I^-^, 1^ 8-carboxymethyl 
tetracycio [10]-3-clodecen is hydrogenated with a conventional method, and it is the ester group 
content cyclic olefin system resin e. [The glass transition temperature of 145 about 100% of the 
hydrogenation rate, and the number average molecular weight 25,000 (polystyrene conversion)] were 
obtained. The ester group content of the obtained copolymer was 10-mol% on the basis of the total 
monomeric unit of polymer. 

[0040]When maleic anhydride denaturation cyclic olefin system resin aSO weight section obtained by 
example 1 reference-example-1 and alpha and alpha -bis(4-aminophenyl)-1,3-diisopropylbenzene 1.8 
weight section were distributed in the xylene 80 weight section, it became a uniform solution, without 
producing a precipitate etc. This was applied so that it might be set to 10 micrometers in thickness 
on a silicon wafer with a spin coat method, under nitrogen in oven, it heated for 3 hours, 250 ** of 
cures were performed, and the bridging body was obtained. The stress concerning this bridging body 
was 25MPa at 30 **. When this bridging body was dipped in each of acetone, isopropanol, xylene, 
N.N-dimethylformamide, a 50% NaOH aqueous solution, and concentrated hydrochloric acid for 1 
minute, respectively and the surface was observed, the dissolution, a crack, swelling, etc. were not 
accepted at all to which solvent. 

[0041]Using the coater, the solution of the resin a obtained in example 2 Example 1 was applied so 
that it might be set to 750 micrometers in thickness on a Teflon board. It was neglected for 10 
minutes at 1 10 ** for 20 minutes, and was made to dry at 60 **. Then, the sheet of the resin a dry 
from the Teflon board was removed. The thickness of the obtained sheet was about 150 micrometers. 
These eight sheets were laminated, and also 35-micrometer copper foil was laminated to both sides, 
it pressed for 1 hour, and thermal melting arrival was carried out and the laminate sheet was obtained 
so that it might be set to 1 mm in thickness by the press temperature of 200 **, and press pressure 
40 Kgf/cm^. Even if this laminate sheet contacted 260 ** solder for 30 seconds, abnormalities, such 
as exfoliation of copper foil and blistering, were not accepted, but, as for water absorption, 2x10 
^^omega, and the dielectric constant and dielectric dissipation factor of Insulation resistance in 1 
MHz were 2.5 and 0.0006 0.06%, respectively. When this laminate sheet was dipped in each of 
acetone, isopropanol, xylene, and N.N-dimethylformamide for 1 minute, respectively and the surface 
was observed, the dissolution, a crack, swelling, etc. were not accepted at all to which solvent. 
[0042]The 0.1-mm-thick glass-fabrics substrate was dipped and taken out in the solution of the resin 
a obtained in example 3 Example 1. After drying this for 20 minutes at 60 **, it was neglected for 10 
minutes at 1 50 **, and eight prepregs were obtained. This prepreg of eight sheets was laminated, and 
also 35-micrometer copper foil was laminated to both sides, by 200 ** and pressing pressure 40 
Kgf/cm^, it presses for 20 minutes and thermal melting arrival of the press temperature was carried 
out so that it might be set to 1 mm in thickness, and the lamination version was obtained. Even if this 
laminate sheet contacted 260 ** solder for 30 seconds, abnormalities, such as exfoliation of copper 
foil and blistering, were not accepted, but the dielectric constant of water absorption in 1 MHz was 
2.8 0.08%. 

[0043] As shown in the four to example 9 table 1, the combination of cyclic olefin system resin and a 
heat cross linking agent and loadings were changed, and the same processing as Example 1 was 
performed However, as for xylene and Examples 5-9, Example 4 of a solvent is 1 ,2,4-trimethyl 
benzene. A result is shown in Table 1 . 
[0044] 
[Table 1] 
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[0045]When a solvent-proof test is done by the same method as Example 1 except not blending a 
comparative example 1 heat cross linking agent, in acetone and N.N-dimethylformamide, the crack 
occurred and It has dissolved in xylene. 

[0046]The random addition copolymer of the ethylene and MTD which were used as a raw material by 
the comparative example 2 reference example 3 (50% of an ethylene presentation) 20 weight sections, 
alpha and alpha'-bls(tert-butyl peroxide m-isopropyl)benzene 1 weight section, and diallyl phthalate 1 
weight section were dissolved for the glass transition temperature of 141 **, and the number average 
molecular weight 30,000 (polystyrene conversion) in xylene 60 weight section, and the cross-linking 
cyclic-olefin-resin solution was obtained. This was applied so that it might be set to 10 micrometers 
in thickness on a silicon wafer with a spin coat method, and 200 ** and a 3-hour heating cure were 
performed under nitrogen in oven. The obtained bridging body Thus, acetone, isopropanol, xylene, 
When it dipped in each of N.N-dimethylformamide, a 50% NaOH aqueous solution, and concentrated 
hydrochloric acid for 1 minute, respectively and the surface was observed to it. the crack occurred to 
it and swelling was accepted to it a little by xylene at acetone and N.N-dimethylformamide. 
[0047]The above thing shows that the resin composition of this invention using the heat cross linking 
agent as a (B) cross linking agent is excellent in heat resistance, solvent resistance, low moisture 
absorption, electric insulation, and adhesion. 

[0048]After dissolving maleic anhydride denaturation cyclic olefin system resin a30 weight section 
and 2,6-bis(4'-azide benzal)-4-methylcyclohexanone 1.9 weight section which were obtained by 
example 10 reference-example-1 in xylene 100 weight section, It filtered with the Millipore filter with 
the aperture of 0.22 micrometer, and the negative type photosensitive resin composition solution was 
obtained. After using the spinner and applying this solution on a silicon wafer, it prebaked for 40 
seconds at 80 **, and the coat of 5 micrometers of thickness was obtained. After the light intensity 
in 365 nm irradiated with the ultraviolet rays of 5 mW/cm2 for 30 seconds using the test pattern by 
Toppan Printing Co., Ltd., when negatives were developed using cyclohexane, it turned out that a 5- 
micrometer pattern can be resolved. Then, under nitrogen in oven, it heated for 3 hours and 250 ** of 
cures were performed. Although this pattern was heated at 300 ** under nitrogen for 1 hour, who of 
a pattern, film decrease, etc. were not seen. As a result of measuring physical properties, the 
dielectric constant of water absorption in 1 MHz was 2.3 0.02%. Evaluation of the adhesion by a grid 
test was adhesion sufficient by 100/100. As for the water absorption of the obtained bridge 
construction hardened material, 3x10 ^® omega/cm, and the dielectric constant and dielectric 
dissipation factor of insulation resistance in 1 MHz were 2.5 and 0.0006 0.06%, respectively. 
[0049]Epoxy denaturation cyclic olefin system resin a30 weight section and bis(2-nitro BENUJIRU 
oxycarbonyl)hexane-1 ,6-diamine which were obtained by example 1 1 reference-example-1 After 
dissolving 1.5 weight sections in xylene 100 weight section, It filtered with the Millipore filter with the 
aperture of 0.22 micrometer, and the negative type photosensitive resin composition solution was 
obtained. After applying this solution on a silicon wafer using a spinner, it prebaked for 40 seconds at 
80 **. and the coat of 5 micrometers of thickness was obtained. After the light intensity in 365 nm 
irradiated with ultraviolet rays two of 5mW/cm for 30 seconds using the test pattern by Toppan 
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Printing Co., Ltd., when bake was carried out for 1 minute at 110 ** and negatives were developed 
using cyclohexane, it turned out that a 6-mlcrometer pattern can be resolved. Then, under nitrogen in 
oven, it heated for 3 hours and 250 ** of cures were performed. Although this pattern was heated at 
300 ** under nitrogen for 1 hour, who of a pattern, film decrease, etc. were not seen. The dielectric 
constant of water absorption in 1 MHz was 2.3 0.02%. Evaluation of the adhesion by a grid test was 
adhesion sufficient by 100/100. As for the water absorption of the obtained bridge construction 
hardened material, 2x10 omega/cm, and the dielectric constant and dielectric dissipation factor of 
insulation resistance in 1 MHz were 2.5 and 0.0007 0.06%, respectively. 

[0050] After applying the photosensitive resin composition solution used in example 12 Example 10 on 
a silicon wafer using a spinner, it prebaked for 90 minutes at 80 **, and the coat of 15 micrometers 
of thickness was obtained. After it used the test pattern mask for beer hall formation for this and the 
light intensity in 365 nm irradiated it with the ultraviolet rays of 5 mW/cm^ for 30 seconds, negatives 
were developed using cyclohexane and the beer hall of the diameter of 20 micrometer was formed. 
Then, 250 ** and a 3-hour heating cure were performed under nitrogen in oven. Next, after 
performing whole surface coppering on this surface and forming the copper layer of 5 micrometers of 
thickness in it, resist was applied and development was performed after exposure using the mask for 
circuit patterns. This was dipped in ammonium persulfate solution, copper was etched, resist was 
exfoliated, and copper interconnect was formed The same photopolymer solutions, such as the 
above-mentioned, were again applied to this, the same operation was repeated, and the insulating^ 
layer two-layer and wiring layer two-layer circuit board model was created. In creation of this model, 
there were no problems, such as a crack generation, at various kinds of used solvents, two coats of 
resin, etc. Even if the circuit board contacted 300 ** solder for 1 minute, abnormalities, such as 
blistering separation of copper interconnect, were not accepted. 

[0051]Except having changed 13 to example 18 resin (A), and a photoinitiator cross linking reagent 
(B) to what is shown in Table 1, performed the same processing as Example 10 (examples 13, 15-18), 
or performed the same processing as Example 1 1 (example 1 4), the pattern was made to form, and 
each characteristic was investigated. A result is shown in Table 2. 

0052] 
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[0053]Ring opening polymerization of the comparative example-36-methyl-1,4,5,8-dimethano" 1, 2, 3, 
4, 4a, 5, and 8 and the Ba-octahydronaphthalene was carried out by the publicly known method, and 
the cyclic olefin system ring-opening-polymerization object was acquired (the glass transition 
temperature of 160 **, number average molecular weight 21,000 [ about ]). After dissolving this 
polymer 30 weight section and 2,6-bis(4'-azide benzal)-4-methylcyclohexanone 1 .5 weight section 
into xylene 80 weight section, it filtered with the Millipore filter with the aperture of 0.22 micrometer, 
and the negative type photosensitive resin composition was obtained. After applying this solution on a 
silicon wafer using a spinner, it prebaked for 90 seconds at 80 **, and the coat of 5 micrometers of 
thickness was obtained. After the light intensity in 365 nm irradiated with the ultraviolet rays of 5 
mW/cm2 for 30 seconds using the test pattern by Toppan Printing Co., Ltd., when negatives were 
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developed using cyclohexane, it turned out that a 5-micrometer pattern can be resolved. Then, under 
nitrogen in oven, it heated for 3 hours and 250 ** of cures were performed Film decrease was 
observed when this pattern was heated at 300 ** under nitrogen for 1 hour. 
[0054]The above thing shows that the resin composition of this invention using the photoinitiator 
cross linking reagent as a (B) cross linking agent is excellent in definition, heat resistance, low 
moisture absorption, electric insulation, and adhesion. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi"bin/tran.web^cgi.ejue?atw„u=http%3A%2F%2Fwww4.ipdl.i... 2009/06/03 



(19) B*H4*WJt (J P) 



02) IS 4* 1^ ^ « (A) 



(ll)1*»ffflK4i:W«# 

#W¥8- 20692 

(43)^88H 8 # (1996) 1^233 



(BDinta* iwjia^ ffmi^mn fi s««*flWr 

C 0 8 L 23/18 L C Z 

C0 8F 2/44 MDY 

2/48 MDT 

32/08 MNV 

C 0 8 J 3/24 C E S Z 

il«««)»7 FD (^10 H) «i||MKa5< 



(2i)mR»# 


»K¥6- 179435 


(71)taKA 


000229117 










(22)mffiB 


JF*S6^(1994)7;g7B 




jice:»=f «EaKAK»rt 2 TB 6 » 1 ^ 






(72)5fiW« 










mi)m)mm\iiiim^-rB 2 » i # 














(72)«W« 










»*;ti*;ii«r^;ii«iK«5t-Te 2*1 # 











(54) [5en0:>««:] iii!K:tW7>f >«Kiij^«tj:r^'e(Diii«<» 



(57) [mm 

mm] mm\t. mmm, i&mmn. m^tm. 

imm: (A) ^jvyr^^mmmwmmM'^^-r^mtK 
:t\yy ■< >mmR'S^. (B) »n»t{cj;0^©tl:^^^» 



1 

[i«*ii3 ] ( B ) Lxyt^mm'k^^-rhm 
>^m 1 im(Dmfim!&'^=s:imytm<D!mic o l lo 

C fS*« 6 ] n^m 5 iB«©^«M4^JD°n4^« u r 

[ tmm 7 ] It*:^ 2 ^j: C ^ t 3 iB*!i©35M^. 

{,>tcmm.mm^s,, 20 
[0 0 0 n 

[0 002] 

tt. itH^i*. igK7ki4. mmffu'\^. nmi^m. mm 

(miBSe 2 - 3 4 9 2 4-^4:j$R) „ LA^U, CCD 40 
J; ^ ^c^^BJ^ttJSt*:^ >.^tt}JJI«> fte©INS«t4 

?:E§±-r C i *5-c * ^ i I, ^ -5 -:> /c„ S < 

it-^m ( E P 1 4 0 3 1 9 -^<2r$8 ^ci') , Mic^teS^M 50 



#ra^8 - 2 0 6 9 2 

2 

(miBse i - 2 3 e i s-^^irfR^it) . 0*^ 

tc. 

[0 0 0 3 ] -yf. mrmmm^m^mk<Di^mmt u 
«^^gisfD©«»iii LT«> -ii>-r b i>ms.x'^i> 4>©-c 

[0 004] 
[0005] 

[gsiii^&wj^-r-s^s] hx^mm^u\t. 
^w-r -2. c i ^!t^ i -r ^ st^ 7 > wBifflfiX 

[0 0 0 6 ] *l6BJ;S:JiiT(C. I¥ L < l*iB^-r 4o 
2|s:^Bj-cl-^:^;;l.<J^>^il#i*Mi^»<hW, *<*e^(c« 

T, #(cmfll(A) (J, Bfra©cfc^> 

5*, TRS*^5 0 0 0 > U< 1*8 0 0 0 . ±Pfi;:>^2 0 
IS. 5?^ 0<(* 1 07jr*0. ^'^-'l/^^K^aif^MJ^S 

TRS**0. 1 mo 1 S?iL/< «1 mo 1 ±Rg3&s 
1 0 Om o 1 %. 5f S L< tJS Omo 1 %-C*-5)Jgt*;^ 

[0 007] *^?«{CfcUTfieffl3nS:^Jl'^>ffi?^« 



3 

\t. ( 1 ) mix^uy ^>mmi^t:ti^y ^ 

mmmr^jim. (2) ^^•--^+>-F^cD^>^^;^^^ 

[0 0 0 8 ] ( 1 ) CD^ffirfflt^6n'6S^i*(DM4i 

t^i>mt\^y ^y^mmt. mw3 - 1 48 8 2^ 
!itBg¥3 - 1 2 2 1 3 m<^n. mm^2 - 2 2 

7 4 24^i>$R. i^gfW2 -2 7 6 8 4 2-^^y>$B^^£'^C 
5, 5 ->^^^>»l/- 2 - y>'U5}<\;l/;^>, 

-2 - y)iyr^)i^^>. b-y^^Ji-z - y)i7r^)i^^>. 
5 -x^ y f'^- 2 - y;u^t<^'U^^>. 5-yh + >':^;i/ 
2 5 - i^T^ - 2 

5 -^^^u- 5 h + v^;^;^^'^;^- 2 - 
J^<V^;^>. 5-:7x-r:<;u-2-y;i'jJ<;b^^>. 5-'7:t 
5 2 - y;ud<;i^^^>^ ; >^>^^p-^> 
d?>^x>, 2. 3 ->^t KP^i^^P-^>5?t^:C'>. 
1. 4:5, 8->^^^^-l. 2. 3. 4. 4a, 
5. 8, 8a~2. --^^U^ly^V'^^yi^y 

6--i^^;U-l, 4:5. S-i:>ji^y-\. 4. 
4a. 5, 6. 7. 8. 8 a - ^ ^ t K ^ U 
1. 4:5. 10:6. 9-h';y^^-l, 2. 
3. 4. 4a. 5. 5a. 6. 9, 9a. 10. 10a 

1. 4-^^y-l. 4, 4a. 4b. 5, 8. 8 
a. 9 a -:t^a7t: FP:7;l/:t U>. 5, 8-y^y- 

1, 2. 3. 4, 4a. 5. 8, 8a-:t^^tFP- 

2. 3 -^'^P'^>^^:^xy:^r? 

[0 0 0 9 ] {\) <D':f5m^m^^htii>:^\yy 

^[y-om. y^-j^M. 'Y^p>^. t^h 

^:3>^, F ^ t Fn ^^UK. >^^;l/f* F ^ t Fn 
^'^^U^. x> FS^X-t'^^^P [2. 2. n-^^^'F 

-5-x>-2. 3 ~iyi:J)l7r^>m. ^^^U-x^Fi^ 
;^-t>'^P [2. 2. 1 ] F - 5 -x>- 2. 3 



(3) #58^8 -2 0 6 9 2 
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:^;i/^'>K^:^xx7^;uffl : 5-^ h + >^:^>»i'5j<''.;i.- 2 
-y;^^t<;^^^>. 5 -y ^^b- 5 - ^ h + >':^;l/^f^.:^;l/ 
- 2 - y;U^H'>'l'^->. F^t FP'::^ ^jU^v^y 

F Fp::^ ^^'t'Kv^J^^v'l^. x>F>';^-fc:' 
i^^P [2. 2, 1 ] •^r7'F-5-x>-2. ^-iyt} 

[2. 2. 1 ] '--•7*F'-5-x>-2, 3 -VtDl-^r^ly 

10 h ^ t Fp ^^I/^. ^7K^^>'l'T' t FP::7^;i. 
x> F>'X-fc:^>^^P [2, 2. 1 ] --:7'F - 5 - 
x>-2. 3->?:^;Uji<>»E^7KJK9. -^^;i/-x>F>^ 
X-t'v'^P [2. 2. 1 ] ^"7*F-5-x>-2. 3 

[ 0 0 1 0 ] sec ( 1 ) cD:^^^c*5ur. ist^:t u ^ 

20 e^H^^. :7*Pb:'U>. l-:/7^>. 3 ^>»l/- 1 - >^ 

f^>. 1 -•^>T'>. 3 - ^^>»I^- 1 -'^>7^>. 4- 
y ^;L/- 1 -^>7^>. 1 -^ + -fe>. 1 -:i*^f*>. 
l-f-^ly. 1 - F'r*fe>. l-f'h^r-fe>, 1 

p-^>'r>. >'^p^+-fe>, 3. 4 ?-;bi^t5'P 
'-^>f">. 3 ->^^;u^^P^+-fe>. 2- (2--^^ 
- l -^'^P-^+-fe>. X^U>. a-^^ 
;UX5=-U>. 3a. 5. 6. 7 a -r* F ^ t FP - 4 . 
7 - - 1 H - ^>r^>^CD^|gCD^j:l>e>^P:t U 

30 r7-Y>^X^U>«; 1. 4-^+1f>^x>, 1.6- 
:*-^^t?X>, 2-^^iU-l. 5 ~^+-9--:^X>, 6 
-y^;l/-l. 5 -'^•7*:5?>^x>. 7-y^;U~l. 6 
-:*"^^>^x>, ->^P'^+1f>^x>, >^>'^P'^>^ 
y^Jl/7^F"^t: FP'<>f'>. 5 - t':^;l/y;l/ 
*:';U;^>. 5 -x^ U 7'>- 2 - y;l/**jU^^>. 5-^ 
2 - y;u^f^vu^>>. 5 --rv^^'pfy-r^- 2 
6 - ^^pp^^;!^- 5 - v:7*p-^:^ 
;u- 2 - ^;^^^<^^^^->. >^t'x;u^>-i2>. 1. 5-^ 

40 2. 3 ->^^y':?*Pb*y'r>- 5 -y;^?^<;^^^>. 2- 
x^ y -r^ - 3 --r y r^'p t: y -r^- 5 - 
>. 2 -y'P-^x;U- 2. 5--^>»U*';l/:^i^x>. 1. 
3. 5-:t^i?Fyx>. 1. 4. 9-f':^Fyx>C0 

ct^^cF yx>®^:<)^^^ij^^n^o 
[0 0 1 1 ] ±ga (2) (D-i5mxm\.>htii>mk:^\yy 

50 mk^\^y ^:y^^wts,^\yym<DT-fm^m^t<o 
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±12 ( 1) <D:f;mcisi>-cmi'>htii>h<Dtmm<D 

[0 0 12] *:^BJ{c*Jl,ir«, mm (A) tL/T. IS 

[00 13] :$:^a^(c*jC^t:». C(Dj:'>rj:mR^ (A) 
[0014] (B) ^1«?fiJ 

30 

^+i^-^5^U>v^T S>. i^T 5 -/i^i7P^++>- 
>« 3(4). 8 (9) -tfX (T5 y^^^l') h U 

[5. 2. 1. o]-7=;^>. h';ig^u>7-h^r 

4, 4' -S^T 5 >'i^'7*— or. 

a' - b'X (4 -r 5 ^7 x:^^!/) - 1 , 40 

;u) -1, 4->'-Yy7'Df;i/-^>42>, i^rs^i^:? 

•;T5>»:4. 4' -i^Ti^ h':'7;U3>. 2, 6 - t' 
X (4' -r-:^ K-^>-tf-'l') i^i'0'^+-f-y>. 2. 6 
-fx (4' -Ti^ K-^>-f;l/) 4 --^5^^l'^'i'a-^+ 
•9-y>, 4. 4' -i?Ti>Ki^:7 j:-=-^l'XJU7=j->, 
4. 4' ->'Ti^K>'-7:t;::-;Uy 2, 2' -i>T 

J^KX^>l'-^>^©t'xr':;^K^; ■^'('P>-6> r^-C 
P>-6 6. :^-('D>-6 1 0, P>- 1 K ^^-f SO 
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P>-612. ■tA'CLl^-XI^ :f'rp>-46. 

*>-«W±©®^<tbrfigfflL/rfcm>o cn6©tt3 

T>=F*^. l^-4C:5)-t5{3-a:-^-r<*fS Ul^ -il^S 
[0015] ^^SiJ©ie^a«. i < (Cftij|5g»/j:l^4> 

©©, 5g<«st&^^*^<tf*5Li*, nhtxi>%. 

tft^©^14^#^it^C:<!:&(>'g?^tt©ffi^fi*^6. BS 

^ ymmn^ 1 0 0 ssgUK:>i* L/-ctrs« 0 . 1 

gp, ftf$L.<W2 0SSg|5©|gH-Cffiffl$n^o ^^*s 
?fiJ©S*s^f>^j:-r irs i^*^tac o < < . 

[0 0 16] ttc. m^mm\tLxi>t. b-yi^>. 

>i>;l'i;^^?-;l'r 5 h y j. 3? y-jbr 5 >, Fyx 
?-;UT5>^©3iST5>^I)^j:i*iFi)^r:3n. 5;?1SiS)S 

©i^si^tf-o/cf9. mm^m<D9)}m^$hicm<-ri>B 
w-e^Jjnsti^o ^ssftUBj^pjoie^Mti^ <b<tc*ij|ig« 

j^cL^'ji©©. mi^^ti^y -t i^mmfi^i o ofiagpic^ptt- 
rrFfi^^o. IMSP. L.< «is:«gp-c*o, ± 

RB« 3 0 » $ L/ < » 2 0 SagP©t5H-C^ffl 3 

[0017] ©Tt^^f 

mm(Dm9^m. m.m9^m. s^=-«^©j:^^crstt 

[0018] ( i ) ^^mm^'^Ti> \'it^m 

^#i^lSb-XTi^F{b^!^©*ftt^J<bOr«. 4, 4' 
-i^Ti^ F;^-'U=i>. 2. 6-b'X(4' -Ti^F^> 
1f;U) i/iJ'p-^=^^i;'-y>> 2. 6-b:x(4' -Ti^F 
^>+fJU) 4 -^9^;Ui>:^P'\=^'-y--'>, 4, 4' -i^ 
Ti^ F^::' x^;U>^JU7 + >, 4. 4' -i?Ti^F'^> 
V"7jxy>> 4. 4' -*;^ri^ Fi^-^ x-Jb^ 2. 2' 
-i^Ti^ Fxg^;l"^>. 4. 4' -i^TJ^F-3. 3' 
-i/y x^;U, 2, 7 - >>r F:7;i/:t u>, 

4. 4' -i;ri^Fi^7x^;U^a?>^?*5fta0i|<bOr 

[0019] (i1) ^v>r 3 >#6^?fiJ 
*-Sl.n*fll)!*«?>i< y T 5 >© O - F P'OJ^P 
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3. 5 -i^j' ^^i^•^>i^a + ^'*;^^"^;^:^'->'^v — 

>. i^T5 >'>i?a-^=^^1f>. 3 (4) . 8 (9) -t' 
;^ (T5>'y5^;V) h'J'>'i'P [5. 2. 1. 0' '] 

r'iJ^, h i;i5'U>-r h 5 >. 1. 3-(>^T5 

4. 4' -i^r i yiyy x.::u)ix.-^)V. 4. 4' -i^ 

r 5 yi^r' ^?>. a. a' -t'X(4-r5^ 10 
:7 3:^;U) -1, 3 y^'n f;l/'~<>4f >, a. 
a' -fx (4 -T 5 ^7 x^Jb) - 1 . 4-iy-<yy' 
n f;l"-C >-fe'>, ■7xJ::.U>i;'T5»i ii(D^mt^^^ V 

^- h*-2>C^(ia, a-yj{^;l/-3. S-J^^^m^i^ 

[0020] Ctl607t^1«?FiJ©g|Stt]««> iNf{C*)M« 20 
rj:i^i>(D(D. iSt^:i-ix7-i'>«ifli<h©Jgie^5S!)^a<^f 

m^x^-y ^ ynmm i o o saautcs^ hxymu o . i 

tt, W7Ktt> ifat4^c<!:©#tt*s<gT-r€>/cd6W*b< 30 
[0 02 1 ] 2|E*B^iC*jC^r. ?fe3?1«SiJ*ffli»/cis^(c 

>> T>h5+^>. 1. 2-:f-7m=y>> 1. 4- 
■yvV^yiy. ^yXT> hUly^ p. p' -f-h^^ 

>. ^7 y-b>;Si"©5?§g^j^'fb*iS, x^;u-:;^x;i' 40 

Fi^ct'©-1':*-'^{1:^#J, j:.hPT^i;>> 2 - P 
p-4-^ hPr^';>> 5-^hP-2-T5yhJl' 

=^^j^:7x-/-;u> p - t 2. 6- 
i>- t p - 4'Uy-;U^c£©t Kp+V3?# 

)!^{b^, ^>vf+y>, p - h;l'+y>:^j:f©+^> 

4. 4' -g^r^-t'X (6 - t -y^;l'-3 -^5=-;U7x 50 
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, 2. 2' -g^^t'x (4 -^^-Jb-e - t - 

[0 022] t'XTi^ K^b^^?:*3i?tSSiJi L 

r<^ffl-r-s«^». Y ^tt^b^s^^Tfeisg^fW^pit 

^i^C:tU7-<>tt{b^^iL/-CW> fci^li. 1.4- 
-v^-tfi^x^, 1. 6 2-^9';l'- 
1, 5 --^^•f->^i>, e-y^^JU-l. 5--^-7*^fi> 
j:.>, 7-j(^)l'-\. 6 d?i^i>, ix^P-^ + 

•tfi;'x>, i/ix-^D'^>i?yi>, ^5^;l/f-h^t Hp 
-<>7'>> 5 - f^;i'>';U'-i<;i'*>. 5-x?-y7'>- 

2 - yji/4<';i'^->, 5 -y ?-u>-2 - y;U-KJi'4v>, 

5 - V7"Pf';f'>- 2 - ^-JL-ii^JL-^^, 6 - :i7PP 
y^;!/- 5 -'f V7'P-^— 2 - yjlTiOl'^^y. 
r.;i/.-o-fef>, 1 . 5 yjl'5j<;l/:^i?x 

; 2 , 3 - i^-r y 7'P f 'J r> - 5 - y;!/:!^' 

;u*>> 2 -j-^';7'>- 3 v7*Pf'j7^>-5 - 

y;!/^";!^;?.^, 2 - 7'P^:::-JW- 2, 5 - ^ Jl"1<:^-:->i 
>, 1. 3, 5 -:ti'^' h y i>> 1. 4. 9--f':^h 
';i>, S;l-fe>< 1, 5, Q-iyi>U\r'ftlV 

[0 02 3 ] 3t?g*S«)SiJ©ie-^S». t < iC*IJ|iB«itct» 

4>©©, 5?tS)glS©ffll»*^*M<tft?L.is?), t# 

tp'h. ^ >?swfli 1 0 osfigpcc^PtuTTKS 

{io . 1 asgp. »s L < « 1 a*gp-c* . ±Mu 3 

OMagP> L< W2 0»SS15©«BHT<gffl3n-5, 

[0024] :^mM<DmmmLmi.. ±jiu/c»i))i 

(A) « ?!I«»J (B) *jJ;!>''i:.SCciBDr^fSltj!)?f'J^lt 

ffl)?S!^^:ff &^^©^#6*^$ic*3n^fC^|!fif9 iC 

*jl,^-C!t$CC$iM3n^4>©rWi^j:l,^*5. 
(A) J&?gj«{C;SJ!?3-a-/c«flg^?gic5glil^J (B) -^j^ 

mB§ (A) i)^mmh-rc\m-c^m (b) ^mmm 
«;^^t>-t±(cj;-pr». c©:^&«<^ffl-c#^cc>c 

[002 5] :^^m<DmmmfS.mt, m^. ?§^cci!g» 
L tcmmimvt^'^ t-ri>mmicm^ uxmrn^tii,. 



9 

[0 0 2 6] *f6B^®»}fliffi(!S;ti{c*3C^-r . ( B ) iK^ 
* /c»?;51SiSS*s+:»(C ill ^iajSr ^i* L /c 0 

^ 7 Hit. y > ^/ -iffi^c i£i)mn-^^ti^, 

[0 02 7 ] ^^m(ommm\t. -^wmmk^\yv 
MKi cr«TPM«3 o°c, iff* L< « 1 0 o°cr 

*>0. ±RS»4 0 0°C. WSL<»3 SO'C-C^-So S 
fc. B^mi L-rWTI®«t!t#. K I* 1 o^r* 

[002 8] ±aiL./c2|s|6H^<D?Sft3i5iiS1?J«. MS®*^ 

» 0 . 1 %«Tr{giR*i4-c* 0 . ^mmm 1 0 ^ ' ~ 

10"Q/cm. 1 MHz©SIS^*S2. 3~3. 0. 
1 MHz ©if^iEScTJ^o. 0 0 0 1~0. 0 1 
tttc«nrci.2>„ mcmmk^M'p'y v^'m-'^.^Wnx. 

^iXff^tt. ji^30-80Kgf/c m' !l)g©flalIT4<: 
[0 029] *#6|g(C*Jl^T ( B ) RK^i \^X%mm 50 
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[0 03 0 ] i^^m<D^mmmxm\t. ±aiUfc*^ 

Bg® Tfe^tg^oc Mcc sn^-r ^ c i J; f# p> n s ^> © r 

Lxmi^^hcti)^x^^o ccx&.msti^ii]t^m 
«. :^mM<Dmfimm'm'pic^ttxi>^^mm (b) ^ 

3 6tc(6]±3-a-'Sci7!)4-c*-2,o mm'^^T-^n^m 

<DM.m(D^mt. mm (A) , ^msM (b) , mmm 
(omm'pmi^'^i±t,cj:'3Xhmtj:i>^K mm.(o±fmm 

;«r4 0 0"C, W*L<«3 5 0°C. ^6(Cj?*b<»3 
0 0°C-C*0, TKWaS3 0°C. W*b<«5 0°C, 

u< wi 0 o°c-c*€.„ tfcmmmmu. ± 

rw^cc^o 

[0 03 1 ] ±aSL/c:$|6Bg©^fe^^igf?RO'7t5?tS«i{iS 

^/c, ^#faCi«l 1 0»'Q/cm. IMHzO 

mmm*^2. 3~3. 0, 1 MH zCD^miEgcTl'^O. 0 

00 1-0. 0 1 iSM^ttccftnri-^So Mccw^tt 

[0032] 2|S|6BJ®^mtt«Jf^p"ntt> *lfeBJ©#tJl§ffl 
^)CifCj:0f#6n, am. 5 0~5 0 0 MmSacDif 
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3tc^4J;^CCfiS3f53n-5>. + + x ^ > r^ffijc J: 0 Jf^ 
mLfciy- h<DmSit. mn. l O Mm- l mmm&'C 

[0 0 3 3 ] 

[0 0 3 4] 10 

IS K 69 1 1 tCct i3«'JSUfc„ tfc, iW?g 
i-'N-±K:|g;f[l 0~2 0 ymgaK:nc^J;^>{cxf> 

tf^/to ;?7;P'J^>»^2»f4JM3S»cD^WS»> *H-N 20 

[0 0 3 5 ] 1 

4, 5. 8->=^i?y-l. 2. 3, 
4. 4a. 5. 8. 8 a t Fn:^-7 (Ji( 

4 2 -C. 7k?l^^ti(J 10 0%: ^W-i^^&mZ 8 . 0 

0 0 ;^g^u>^») ] 5 osagpi«si7Kvu>^ > 

®5saa5, 2. 5-yy^;u-2. 5 t 

- 3 2*SgP*S-&L. aa 30 

3 0 mm-<> i-mii^rMnmm^mi>^r 2 e 0 -c-c^ 

y -< >ISt^Hla ^ 5 1 nmic C ;y'7:^»M)g 1 5 4 
"C> l!^^J$)55-^a:$^j2 6. 0 0 0 (^>j;^^U>^ 

•7-©M*^v-^{i?:a?i<!: 7. 2mol%-C 

[003 6] ##t?l)- 2 
##^J- 1 tcrfigfflL./ct8i^:*-b7 A >3^«)1|5 0S« 
gU<t^7Kvn'>gj3SaSI3, 40 
0. 8SSgB^>'i'a--s+tf> 1 2 0S«gpt|3(c?g^ 
0, :t- H i'u-r/ctjccr 1 5 0-C. 3B#raMt&^^fo 
/•cf^> ]g|tt;*»Si^?g[* 2 4 0 S«a5©T 42 h > 43(Cft 

>^<WI!ib*5 OgPfffc C;^/-7X|g^mi 5 
4'C> iJ!¥1^35}-T-fii^2 7. 0 0 0 <>i<';X?-U>^ 

v-©*t^^v-#{i^aiii l^rs. Omoi%-c* 

•:>fc. 50 
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[0 03 7] ##««J- 3 
^i;^n©:^ffiCCSe -3 T Siig L i 9^ U > <b M T D i © 7 > 

Si4i°c« i!^¥i^^^a3 0. 0 0 0 (:j<';;=^?-u> 
mi-') ^wmmtx^x'^t^^twwt.. mmmi 

mc^mtc C;^;*^xte^ssi 4 o"c, ^w-i^^^mz 
8. 00 0 (!j<yx9^ix>^^) K f#6n/c^tt«^ 

«:cDSJ3»*i^^«»> U v-<Di!tMT D#t&tgj*a«* 

iL/t:8. 1 m o 1 %f *-d/c, 
[0 0 3 8 ] ##t^-4 

##«^-2-C, MTD<i:J>->i'P-^>:Sfi;x> (|J(T, 
DCPiti^i) i(D?g^*^v- (MTD/DCP=7 
0/3 0*;UJ:t) ^PgM^L.Tff/citS^{*07K}^^ 
C*'7X|K#aiKl 3 3''C. 7K?^^«S1 0 0%, ^W- 
i^^mZl. 00 0 D *J^i|4«t 

ffiI3 5°C. I^¥l^^^a2 6. 0 0 0 (^"JX5^U> 

3 c f#e.n/c^tta^f*cDK«i7K!^s$aw. =j< 

^)-7-(Dm.^y7-^^^^t\yXA. 5mol%-C 
[0039] ##^5 

MTDiS h^J^^'P [4. 4. 

0. l' \ 1 -3 - -fe>i©S-^*^v- 

(90/1 o^^utb) ^pg]S**^Lrf#/c^t*^(** 
m^£cccfc-5-c7K«^j]aL.. xxf -lus^wsst^^i-u^ -f 
>iK1«Bie C:tf5;^te^S)Si 4 5°c. 7k«^*n^iati 

10 0%. ^¥i^:9-^a2 5. 0 0 0 (jJ<";;^^U>^ 

sl) 3 *f#/c. ?#6ti/citm^i*cDi;^f-ji'asa». 

;J<y v-(Di|^*yv-#{4;5:aiiiL/r 1 Omo 1 %-C 

[0040] mS^il 1 

1 -cf#fc3»7kv u >^^tt«t*;:i- U:7 >^ 
^flSaSOSagPiQ!. «• -tx (4-T5y:7i^ 
^b) -1, 3-^^^" v:7'nb';U'-i>H2> 1 . saaSP?: 

+i^u>8 oaagpct^tc^f^s-it/cic^. stis^dTi'^j 

-hSf ^■U3>'i'i7N-_h(c»3 1 Oymi^jSJ:^ 

tc^flJL, :f-:/>cfi^STfC2 5 0°C. 3B^rattI^L/ 

ti3 0°Cr2 5MP a-C*-o/c„ C©?K^ftf**. THz H 

;l'AT5F, 5 0%N aOH7k^?K, ?iS^©©#'7{C. 

-en-eni^>wiaoT^ffi5:ti^L//cic6> t^-rncD 

[0 04 1] ^)!iS^i| 2 
j|*tet?ijl -Cf#6tifcttJfl|a®?g?S*^X^*ffll^-C, f 
:7ta>«±{c;537 5 0 yin(C)&:-SJ:^tc^^?jl//c. 6 



(8) 



13 



h^iUO/c, mhtlfc'^- h<DJ13li*^l 5 O/zm-C* 

^l5?:«)lL-r. ■7-by^®lK2 0 0°C. 

g f /cm'-Cll3 1 mm(c?^j:^>J;-^ic lB#W?'bXt 
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